The salamander fauna of Colombia is very poorly known, probably because most research efforts have been devoted to anurans during the last two decades. Here, we describe two new species of the genus Bolitoglossa (Eladinea) from the eastern flank of the Eastern Colombian Andes (Cordillera Oriental), near the border with Venezuela. Bolitoglossa tamaense sp. nov. is distributed between 2000 to 2700 m.a.s.l. and Bolitoglossa leandrae sp. nov. is distributed in the lowlands at about 600 m. The new species are diagnosed by a combination of molecular (16S rRNA sequences), coloration, body size, and morphometric (number of maxillary and vomerine teeth and differences in foot webbing) characters. Both species face threats such as chytridiomycosis infections and habitat fragmentation that have already affected other salamanders in the country. Thus, intensive field and museum work is needed to better document and perhaps protect the local salamander diversity.
Introduction
The tropical salamander genus Bolitoglossa is the most widely distributed within the family Plethodontidae, with 121 currently recognized species that range from northeastern Mexico to Peru, Bolivia and Brazil (Parra-Olea et al. 2004; AmphibiaWeb 2012) . Nevertheless, the species richness is considered poor in South America, with only 28 described species (AmphibiaWeb 2012) . The monophyly of Bolitoglossa is well supported by molecular and morphological data (Wake & Elias 1983; Parra-Olea et al. 2004) . All South American and some lower Central American species are included in the single well-supported subgenus Eladinea (Parra-Olea et al. 2004) .
In Colombia, 20 species of salamanders are known, more than in any other South American country (AmphibiaWeb 2012; see also Acosta-Galvis 2000; Barrio-Amorós 2009) (Table 1; Fig. 1 ). Although Bolitoglossa inhabits a variety of habitats and elevations, from upland areas such as moorland and volcano summits above 4,000 m elevation, to lowland tropical forests (Brame & Wake 1963; Wake & Lynch 1976; Parra-Olea et al. 2004) , many of the Colombian species are very poorly known, often only from the type locality, with little information concerning natural history, ecology and distribution (Acosta-Galvis & Hoyos 2006) . In northeastern Colombia, Departamento de Norte de Santander, knowledge of amphibian diversity is particularly deficient, and no salamanders have been reported to date. Recent expeditions to the Tama National Natural Park and its surroundings ( Fig. 1 ; localities 29 and 30) discovered three populations assignable to two undescribed species of the genus Bolitoglossa. One was found in the highlands (2,100-2,700 m), whereas the other is found at lower elevations (around 600 m). We describe herein these new species, thus increasing the number of currently recognized species of salamanders in Colombia to 22, 18 of them members of the genus Bolitoglossa and subgenus Eladinea. 
Materials and Methods

Morphology
Measurements were made by one author (Aldemar A. Acevedo) using digital calipers. Tooth counts were based on direct counts made using a binocular microscope; the number of maxillary and vomerine teeth was summed for right and left sides. The following measurements were taken: SVL (snout-vent length, snout to posterior end of vent), HL (head length), HW (head width), TL (tail length), HLL (hind-limb length), and HFW (hind-foot width). Data were taken exclusively from adult specimens. Comparisons were made with most of the South American Bolitoglossa (Eladinea) species (Table 1 ; Fig. 1 ) based on data taken from museum (herpetological collection of the Museum of Natural History La Salle, MHNLS, and the Museum of Biology at the Universidad Central de Venezuela, MBUCV) specimens and from the literature (Brame & Wake 1962a; 1962b; Tanner 1962; Brame & Wake 1963; Brame & Wake 1972; Wake et al. 1982; Acosta-Galvis & Restrepo 2001; Schargel et al. 2002; Barrio-Amorós et al. 2004; Acosta-Galvis & Hoyos 2006; Acosta-Galvis & Gutiérrez-Lamus 2012) .
Molecular Analyses
Tissue samples were obtained from paratype individuals by toe-clipping, preserved in absolute ethanol, and later stored at -20°C. Genomic DNA was extracted using QIAGEN DNeasy Blood and Tissue kits and stored at -20°C. Three individuals of B. leandrae sp. nov., four of B. tamaense sp. nov. (two per locality) and one specimen of B. nicefori from Boyacá, Colombia, were sequenced for the 16S rRNA gene (≈ 510 bp), using 16Sar and 16Sbr primers (Palumbi et al.1991) . PCR cycles consisted of an initial 2 min at 95°C and 30 cycles of 30 sec at 95°C, 1 min at 42°C, 1:30 min at 72°C and a final extension step of 6 min at 72°C. Purification and dye-terminator sequencing reactions were performed by Macrogen Inc. All sequences were deposited in GenBank (accession numbers in Table 2 ). The sequences were aligned with homologous sequences from other members of the subgenus Eladinea available from GenBank (Table 2) using the program MUSCLE (Edgar 2004 ) the best models of molecular evolution was selected using the program jModeltest (Posada 2008) . We used the program RaxML (Stamatakis et al. 2008) , to infer a maximum likelihood phylogeny under the GTR+G model, and performed 1000 bootstrap replicates to assess nodal support. We also inferred a phylogeny using MrBayes 3.1 (Ronquist & Huelsenbeck 2003 ) with the HKY+I+G model under the Akaike and Bayesian Information Criteria. The analysis was run for 2 x10 7 generations, discarding the first 2500 trees as burnin. Bolitoglossa mexicana and B. zapoteca were used as outgroups in both analyses (Table 2 ). Kimura two-parameter genetic distances (Kimura 1980) were calculated, from an alignment that included individuals from 12 species of the South American clade of Eladinea (see Fig. 2 ), using MEGA 5.0 (Tamura et al. 2011) .
Testing for Batrachochytrium dendrobatidis (Bd)
Samples used to test for the presence of Bd were collected by swabbing at least 25 times on the ventral surfaces and rear foot following Brem et al. (2007) . The swabs were stored in sterile Eppendorf vials, which were refrigerated at -15ºC. Bd detection was carried out by using the PCR approach described by Annis et al. (2004) . DNA was extracted from each swab using Prepman Ultra (Applied Biosystems). All sampled were handled with sterile latex gloves maintaining biosecurity measures to avoid Bd spread between sites and individuals (Aguirre & Lampo 2006) . B. hypacra, 2. B. adspersa, 3. B. hiemalis, 4. B. orestes, 5. B. vallecula, 6. B. spongai, 7. B. guaramacalensis, 8. B. palmata, 9. B. savagei, 10. B. tatamae, 11. B. walkeri, 12. B. ramosi, 13. B. capitana, 14. B. nicefori, 15. B. phalarosoma, 16. B. pandi, 17. B. borburata, 18. B. altamazonica, 19. B. sima, 21. B. peruviana, 22. B. chica, 23. B. medemi, 24. B. equatoriana, 25. B. lozanoi, 26. B. silverstonei, 27. B. biseriata, 28. B. guaneae, 29. B. tamaense, 30 . B. leandrae. 
Descriptions of the new species
Bolitoglossa tamaense, sp. nov. Tama salamander, Salamandra del Tama (Figure 3 
Diagnosis. A member of the genus Bolitoglossa because of the absence of a sublingual fold and presence of extensive digital webbing and 13 costal grooves between the limbs. A species from the high Andean forests of the eastern flank of the Eastern Colombian Andes (Cordillera Oriental). Distinguished from all other members of South American Bolitoglossa by a combination of coloration, morphological and molecular characters (Fig. 2) . Adult individuals exhibit highly distinctive coloration: dorsal and caudal region with orange shades in females and yellow to brown in males. Moderate size (maximum SVL 52.7) with a short snout, short limbs and moderate to extensively webbed hands and feet with longest digits broadly triangular at tip and bluntly pointed (Fig. 4) Description. A medium-sized species, SVL ranges from 39.2 to 52.7 mm (mean=47 mm) for six females, and from 36.2 to 40.3 mm (mean=37.2 mm) for six males. Maxillary teeth of moderate size, range from 38 to 39 (mean=39) in males, and from 39 to 42 (mean=40) in females. Vomerine teeth range from 17 to 19 (mean=18) in males, and from 19 to 23 (mean=21) in females. The trunk is relatively long, ranging from 23.8 to 34.7 mm (mean=29.3 mm) in females, and from 22.1 to 24.5 mm (mean=23.5 mm) in males. Distance across the shoulders is 6.0 to 7.5 mm (mean=6.6 mm) in females, and 4.4 to 5.7 mm (mean=5.1 mm) in males. Tails are long and generally slender, usually exceeding standard length (from 1.0 to 1.1 mm, mean=1.1 mm, in males and from 0.9 to 1.1 mm, mean=1.0 mm, in females. The head is moderately broad, from 7.0 to 7.7 mm (mean=7.6 mm) in females, and 6.9 to 7.2 mm (mean=7.1 mm) in males. Hind limbs are relatively long (8.4-9.8 mm, mean=9.1 mm in males; 9.5-11.2 mm, mean=10.1 mm in females). Moderately webbed feet bearing subterminal pads on digits 2-3-4. Fingers, in order of decreasing length, are 3-4-2-1; toes are 3-4-5-2-1 (Fig. 4) .
Measurements and morphology of holotype. Male (MCNUP 50) SVL 40.3 mm; head width 7.5 mm; snout to gular fold 10.5 mm; eyelid width 1.6 mm; eyelid length 3.4 mm; anterior rim of orbit to tip of snout 5.6 mm; horizontal orbit diameter 2.4 mm; interorbital distance between angle of eyes 3.1 mm; distance between nuchal groove and gular fold 3.9 mm; snout to forelimb 16.2 mm; distance separating external nares 2.1 mm; distance separating internal nares 2.0 mm; hedonic mental gland 1.9 mm; axilla to groin 25.7 mm; shoulder width 2.1 mm; tail length 43.2 mm; tail width at base 4.6 mm; forelimb length 7.0 mm; hind limb length 10.4 mm; appressed limbs are separated by 3 1/2 costal folds; hand width 3.2 mm; foot width 3.8 mm; 32 maxillary teeth; 20 vomerine teeth. Tail and limbs yellow color, dorsum dark brown with yellow spots, gray abdomen, and head darker than the rest of the body (Fig. 3) .
Coloration in life. We examined 35 adults of Bolitoglossa tamaense, which showed eight patterns of variation in color: A) males with tail and limbs yellow, dorsum dark brown with small yellow spots; B) females with the tail, dorsum and limbs orange, with a dark brown head; C) males and females dark brown with orange feet; D) females orange from the tail to the head, with limbs dark brown. E) Males with the tail, head and feet slightly reddish; F) males with dorsum partially orange with dark spots, with dark brown limbs; G) Males with the tail orange, with yellow feet, head slightly stained orange; H) Males and females with a cream-colored dorsum. All juveniles exhibit dark gray skin coloration. In all individuals, regardless of dorsal color patterns, ventral surface is gray with small brown spots (Fig. 3) . Variation. The type series consists of 12 specimens (six males and six females), with a SVL range from 36.2-52.7 mm. Size is sexually dimorphic: mean SVL of six males=37.2 mm, six females=47 mm. The largest individual was a gravid female (SVL=52.7 mm), and the smallest male had a SVL=36.2 mm. The number of maxillary teeth also varies between the sexes (male mean=35; females mean=40), as well as the vomerine teeth (males mean=18; females mean=21).
Etymology. The specific epithet refers to the Tama National Natural Park; B. tamaense is the first species of salamander recorded from this part of Colombia. Geographic distribution and natural history. Bolitoglossa tamaense is known only from high Andean forests in the eastern flank of the Cordillera Oriental, municipality of Toledo, Departamento de Norte de Santander, Colombia (Fig. 5) . Only two localities have been recorded for this species, both in small forest patches, one at 2,000 m elevation and the other population at 2,700 m elevation. Field trips in the area, between 1,800 to 3,300 m elevation, revealed no additional localities. Individuals were active during nighttime, mostly between 18:00 and 19:00 hours, when they are found perched on ferns, bromeliads and low vegetation. During daytime they were found under leaf litter. The population of B. tamaense from Remansos (2,000 m) inhabits a small patch associated with a stream. Whereas several individuals were found in riparian vegetation at Remansos, the salamanders at Asiria inhabit a forest patch without flowing water. After dissecting three females from Remansos we found five pairs of oviductal eggs in each of them. In both localities B. tamaense shares the habitat with at least two species of frogs of the genus Pristimantis.
Bolitoglossa leandrae, sp. nov. Leandra salamander, Salamandra de Leandra (Figure 6) Holotype. MCNUP 62, male from San Antonio, Parque National Natural Tamá (PNNT) (7.153092, -72.227306 Diagnosis. A member of the genus Bolitoglossa because of the absence of a sublingual fold and presence of extensive digital webbing and 13 costal grooves between the limbs. Inhabitant of lowland tropical humid forests from the eastern flank of the Eastern Colombian Andes (Cordillera Oriental). Distinguished from all other South American members of Bolitoglossa by a combination of morphological and molecular traits (Fig. 2) . A small species (maximum SVL 39.2 mm), snout rounded to truncate in dorsal view, moderate nostrils, eyes are well developed, large, rounded and protruding from the outline of the head, short limbs and extensively webbed digits in hands and feet, without subterminal dermal pad on digits (Fig. 6) . This is apparently a sexually dimorphic species in size, with males (mean SVL=30.3 mm) smaller than females (SVL=39.2 mm), and males with two-lobed and unpigmented testes, but without an evident hedonic mental gland. Bolitoglossa leandrae can be distinguished from other South American species of Bolitoglossa (Eladinea) as follows. It is smaller than all South American Bolitoglossa (Eladinea) species (Table 2) . It has more extensive webbing that highland species B. hypacra, B. adspersa, and B. guaramacalensis. It has moderately extensive webbing, more than in mid-elevation species B. tatamae, B. vallecula, B. spongai, B. orestes, B. palmata, B. savagei, B. ramosi, B. capitana, B. nicefori, B. phalarosoma, B. pandi, B. borburata, B. sima, B. peruviana, B. equatoriana Vomerine teeth range from 18 to 19 (mean=19) in males and 20 in the female. The trunk ranges from 19.6 to 29.31 mm (mean=21.8 mm) in males; and 29,31 mm in the female. Distance across the shoulders is 4.7 to 6.3 mm (mean=4.9 mm) in males; 6.3 mm in the female. Tails are long and generally slender, 22.1 to 28.8 mm (mean=23.8 mm) in males; 28.3 mm in the female. The head is narrow in relation to other species, ranging from 5.4 to 6.7 mm (mean=5.6 mm in males; 6.7 mm in the female. Hind limbs are relatively short, ranging from 6.4-8.2 mm (mean=6.8 mm) in males; 8.2 mm in the female. Fingers, in order of decreasing length, are 3-2-4-1; toes are 3-2-4-5-1.
Measurements and morphology of holotype. Male (MCNUP 62) SVL 31.1 mm; head width 5.6 mm; snout to gular fold 7.1 mm; eyelid width 1.0 mm; eyelid length 1.7 mm; anterior rim of orbit to tip of snout 5.3 mm; horizontal orbit diameter 1.1 mm; interorbital distance between eyes 2.8 mm; distance between nuchal groove and gular fold 2.9 mm; snout to forelimb 11.7 mm; distance between external nares 1.9 mm; distance between internal nares 1.4 mm; axilla to groin 19.5 mm; shoulder width 1.8 mm; tail length 25.3 mm; tail width at base 3.8 mm; forelimb length 5.2 mm; hind limb length 5.9 mm; appressed limbs are separated by 2 1/2 costal folds; hand width 1.2 mm; foot width 1.9 mm; number of teeth maxillary 23; vomerine 19. Fingers, in order of decreasing length, are 3-2-4-1; toes are 3-2-4-5-1. Tail and dorsum gray with lines light brown, abdomen brown with light brown spots (Fig. 6) .
Coloration in life. In the three males of Bolitoglossa leandrae the tail and trunk dorsum are dark brown, with fine yellow stripes along the length of the body, the venter is predominantly grey with small brown spots. The dorsal surface of the female is copper-brown to reddish brown (Fig. 6) .
Coloration in preservative. All individuals retained the original color. Variation. The type series consists four specimens (three males and one female). The number of maxillary teeth varies between the sexes (male mean=23; female=29), as well as the vomerine teeth (males mean=19; female=20).
Etymology. The specific epithet honours Leandra Mojica, a girl living in the rural area of San Antonio, the type locality of B. leandrae. She represents the children of the rural area in the Tama National Park, who show so much enthusiasm for learning about amphibians. Geographic distribution and natural history. Bolitoglossa leandrae is known only from the eastern flank of the Eastern Colombian Andes (Cordillera Oriental), within the PNN Tama area near San Antonio, Departamento de Norte de Santander, Colombia (Fig. 5) . Only one population has been registered, and it was sampled from small forest patches, at 600 m. Field trips between 500 to 1000 m elevation revealed no additional localities. The habitat of B. leandrae consists of secondary tropical forests. B. leandrae, is nocturnal, usually found perched on low vegetation, taking refuge during the day under leaf litter.
Discussion
The phylogenetic relationships of species resulting from our comparative study are similar to those reported by Parra-Olea et al. (2004) (Fig. 2) . The large genetic distances between the new species strongly support their species status: 4% between B. tamaense from Remansos and Asiria and B. leandrae (Table 3) . Species geographically close with B. tamaense and B. leandrae such as B. orestes are separated by genetic distances of 3 % and 3.4 % respectively; B. nicefori is differentiated by 3 % with respect to B. tamaense and B. leandrae (Table 3) . (Table 1 ; Fig. 1 ). As we have shown here, these species differ in coloration, morphology, and molecular data with regard to the new species from Tama park.
Tropical salamanders assigned to Bolitoglossa (Eladinea) are often geographically restricted to small ranges ( Fig. 1) (Wake & Brame 1969; Wake et al. 1973; Wake & Lynch 1976 , Lynch & Suárez 2002 , Acosta-Galvis & Gutiérrez-Lamus 2012 . Lowland species appear to have the largest geographical ranges and the lowest morphological divergence; in contrast, related species from medium to high elevation usually differ in body size and microhabitat (Wake & Lynch 1976; Lynch & Suárez 2002) .
The supposedly wide-spread species Bolitoglossa altamazonica has been reported from about 60 km NNE of the type locality of B. leandrae, at Quebrada Doradas, 650 m, Distrito Uribante, Táchira,Venezuela (Schargel & Fuenmayor 2003) . The single specimen is small and has extensive interdigital webbing. Maxillary teeth were uncountable but the specimen has 19 vomerine teeth, the same number as in the holotype of B. leandrae. While we are reluctant to assign the single specimen of putative B. altamazonica recorded from Venezuela to B. leandrae, the fact that B. leandrae differs so greatly from near topotypic B. altamazonica in mtDNA (Fig. 2) points up the need for thorough analysis of B. altamazonica, and such an analysis should incorporate molecular characters.
Additionally, the population of the Remansos is outside the protected area, and thus perhaps at increased risk. These threats are likely to affect the survival of the new species; immediate evaluation of their state of conservation is required in order to take preventive measures. According to the information presented here, we estimate that at present, both species should be classified as Endangered B2ac (iii) according to Red List Category & Criteria (IUCN 2012) area of occupancy estimated to be less than 500 km2, severely fragmented, and not known to exist at more than five locations.
